Abstract Cancer screening rates are lower among Asian Americans than the general USA population. While prior studies examined characteristics of Asian American patients as predictors of cancer screening, few investigated their health care providers. Asian American primary care physicians practicing in New York City were surveyed by questionnaire regarding their demographics, practice characteristics, and cancer screening of their Asian American patients. Of the 117 eligible respondents, 96% recommended mammograms to their Asian patients 50+ years of age and 70% to patients 40-49-year-old. Only 30% of respondents use both age and onset of sexual activity to determine when to recommend Pap smears. For colorectal cancer screening, the rates of performing fecal occult blood testing or recommending colonoscopy or sigmoidoscopy were 77% and 74%. About 70% recommend screening for hepatitis B. Gender and ethnicity of the physician were found to be significant predictors for cancer screening practice.
Introduction
Cancer is the second leading cause of death for Americans as a whole, but is the leading cause of death among Asian Americans. The mortality from several forms of cancers can be substantially reduced by interval screenings that allow for detection at an early stage of disease progression. Although the all-cancer mortality rate for Asian Americans (125/100,000) is not higher than other American ethnicities, there is substantial evidence that cancer screening is particularly deficient among Asian Americans and that greater gains from health promotion may be achieved in these communities [1] .
The 2000 National Health Interview Survey (NHIS) revealed that Asian Americans have the lowest rates of Pap smear (68%) and endoscopy (i.e. sigmoidoscopy or colonscopy) (19%) compared to all other ethnic groups. Similarly, Asian Americans reported the second lowest rates of mammography (57%) [2] . Other surveys that focused on specific Asian American communities have reveal even lower screening rates, especially among South Asians, that are otherwise masked by the aggregation of ethnic subgroups [3] [4] [5] [6] .
Within New York City, the area of our study and a city well known for its ethnic diversity and sizeable immigrant population, recent health department surveys still indicate that only 70% of Asian American women have received a Pap smear in the last 3 years, compared to 80-85% for African Americans, Hispanics, and Caucasians. Asian American women in New York also have the lowest rate of mammography (75%) of all ethnicities, and only 51% of Asian American men and women over age 50 have ever received endoscopy for colon cancer screening [7] .
The screening rates in Asian American communities carry substantial public health importance. Although census data indicate that American Asians and Pacific Islanders (AAPIs) constitute approximately 5% of the total USA population, far higher proportions of the population in our largest cities are AAPI, including San Francisco (33%), Los Angeles (11%) and New York (12%) [8] . Furthermore, a full third of the average 1.3 million new USA immigrants each year are from Asian countries [9] . Despite these numbers, availability of data on health indicators and behaviors for the various Asian American populations still lags substantially behind other American ethnic groups.
To better understand the barriers that Asian Americans must overcome to receive adequate cancer screening, we conducted a survey of Asian American physicians practicing within New York City. This approach differs from most published research in which the focus is on the recipients of cancer screening rather than the providers. However, in the National Health Interview Survey, the top reason cited for not obtaining cancer screening was the lack of a physician's recommendation [10] . We focus on Asian American physicians, who in addition to serving larger proportions of Asian American patients, are likely to be influenced by many of the same cultural determinants that produce lower screening rates. This paper presents our results from a survey of cancer screening practices and attitudes of Asian American physicians in the New York City metropolitan area.
Methods

Study Sample
The surveyed population consisted of Asian American primary care physicians (i.e. Internal Medicine, Family Practice, Obstetrics-Gynecology, and Pediatrics) who practice in New York City. A two-pronged sampling method was utilized to recruit physicians during the time period of Fall 2002 to Spring 2004. First, the larger subject pool was extracted from the New York State Medical Licensing Board list of certified physicians. Selection of Asian physicians was based on the most common Chinese, Korean and South Asian surnames. The sensitivity and specificity of using surnames to identify Asian ethnicities in the USA has been reported previously [11] . To this contact list were added names from membership files for the Chinese American Medical Society of New York (CAMS) and the Bangladeshi Medical Association of North America, as well as from the attendance record of the CAMS Annual Conference. Physicians from this list were mailed a brief, anonymous survey, with telephone follow-up one month later. The second prong of sampling occurred by distribution of the survey in person to physicians at three conferences for South Asian American physicians held in New York City.
Survey Instrument
The study instrument was modeled from the survey used by Lee et al. [12] , and included 32 questions on the physicians' demographics, patient population and cancer screening practices and recommendations. Physicians were also asked to rank their agreement or disagreement with opinion statements regarding cancer screening on a fivepoint Likert scale. In addition to the Likert scale items on attitudes and beliefs about screening, physicians were asked to complete a table to identify reasons for not obtaining individual screening tests.
Data Analysis
Written survey responses were tabulated in a Microsoft Access database. Confidence intervals for single proportion estimates, univariate associations (v 2 test) and logistic regression were performed with SAS 9.1 for Windows (SAS Institute Inc., Cary, NC). In regression models, the predictor variables included physician gender, physician ethnicity, proportions of patients of Asian heritage, and proportion of patients lacking health insurance. Outcome variables were selected cancer screening practices. For greater statistical power physician ethnicity was grouped as either South Asian or East Asian. Other variables tested for association or effect modification in regression models included practice specialty, age, and practice setting (i.e. private, group, hospital-based, academic). Comparisons were made between reported clinical practice and guidelines for screening published by the American Cancer Society (ACS). Other commonly used guidelines from the National Cancer Institute (NCI), the American Gastroenterological Association, the American Academy of Family Physicians (AAFP), and the USA Preventive Service Task Force (USPSTF) were also referenced [13] [14] [15] [16] [17] .
Results
A total of 1,374 physicians were invited to participate. From the respondents, (17% response rate), 117 were found to be eligible subjects, after exclusion of physicians who are non-Asian ethnicities, practice outside the study region, or practice non-applicable medical specialties (e.g. dermatology, psychiatry).
Physician Demographics and Practice Characteristics
The demographics and practice characteristics of the eligible respondents (N = 117) are shown in Table 1 . The physician sample was 53% male and had a mean age of 45 years. Twenty percent were born in the United States and under half (43%) were graduates of USA medical schools. The average time since medical school graduation was 20 years. The three most frequent ethnicities were Chinese (47%), Indian (26%) and Korean (11%).
More than a third (38%) of the physicians reported that a substantial fraction (>30%) of their patient population is Asian, and 23% serve mostly (>75%) Asian patients. Thirty percent of the physicians reported that many (>30%) of their Asian patients lack health insurance. Most (90%) of these Asian physicians communicate with their Asian patients in at least one language other than English.
Breast and Cervical Cancer Screening
Breast and cervical cancer screening practices of the surveyed physicians are shown in Table 2 . The large majority of the physicians self-reported both teaching breast selfexaminations (94%) and performing clinical breast exams (87%) for their Asian patients. The proportion of Asian physicians who reported ordering mammograms for their patients was 96%. The proportion was larger for East Asian physicians compared to South Asians (100% vs. 90%, P = 0.03). While almost all physicians reported ordering mammograms for their Asian patients, smaller proportions recommend mammograms start at age 40 years (70%) and be performed annually (68%).
Colorectal and Liver Cancer Screening
Colorectal and liver cancer screening practices are shown in Table 3 . Fecal occult blood testing (FOBT) and colonoscopy were the most common screening modalities used (77% and 62%, respectively). Regarding hepatitis B infection, an important risk factor for hepatocellular carcinoma, a large majority (93%) of physicians recommend vaccination for their Asian patients. Approximately twothirds of physicians screen their Asian patients for HBV surface antibody (immunity) and surface antigen (chronic carrier state). Fewer (44%) report screening for prior exposure with the anti-hepatitis B core antibody.
Physician Attitudes and Beliefs
Physicians' beliefs about cancer screening and prevention are shown in Fig. 1 . The majority of physicians (78%) expressed belief that their Asian patients do follow their advice regarding cancer screening. Time constraints and patient embarrassment were identified as important obstacles, reported by roughly a third of the physicians. Most responding clinicians also considered an assessment of cost as important in the decision to screen or recommend screening. While half the physicians surveyed indicated that they are more likely to order a screening test if the patient requests it, they simultaneously indicated low expectations for their Asian patients to understand preventive medicine.
Determinants of Screening
The results from logistic regression analysis of the role of physician characteristics in predicting screening practices are shown in Table 4 . Physicians who identified their ethnicity as East Asian were significantly more likely to screen for chronic hepatitis B (OR = 5.2; 95% confidence interval = 1.3-20) and use both age and sexual history 0.11-0.87). Physicians of both genders recommended chronic hepatitis B screening (HBsAg) with equal frequency. Characteristics of the patient population served were also significant predictors in the regression model. Physicians with a larger proportion (>30%) of uninsured patients were less likely to recommend mammography for patients under 50-year-old (OR = 0.23; 0.05-0.94), but were more likely to recommend hepatitis B screening (OR = 4.0; 1.1-15), compared to physicians with fewer uninsured patients. Asian physicians who serve more Asian patients (>30%) were significantly less likely to use both criteria for starting Pap smears (OR = 0.16; 0.05-0.54) than physicians with fewer Asian patients.
Age of the physician, the physician's practice setting, and the physician specialty were not significantly associated with screening practices in multivariate analysis. Most respondents did not complete the section regarding specific barriers to screening, therefore this section was removed from analysis. Individual responses included concern for patient discomfort, lack of a reminder system, and concerns regarding reimbursement.
Discussion
Minority communities in the United States have lower cancer screening rates than the majority Caucasian population. This disparity has been attributed to many causative factors, including low socioeconomic status and lack of health care access of the minority patient populations, as well as cultural barriers [4, 5, [18] [19] [20] . The variable of ethnicity, in particular, has the potential to act on both the recipient and the provider of preventive medicine. Yet, we found only one published study that has specifically examined the cancer screening practices of physicians belonging to a particular ethnic community [12] . Our survey expands upon the findings from this study of Chinese Disagree or Strongly Disagree Agree or Strongly Agree 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% Fig. 1 Asian American Physicians' beliefs and attitudes regarding cancer screening 
Breast and Cervical Cancer Screening
The high proportion of physicians recommending mammography for their patients was consistent with results from the San Francisco study by Lee et al. However, among our participating physicians, there was less consistent conformance with ACS guidelines for the starting age and interval between mammograms. Differences of the starting age used by physicians may reflect underlying uncertainty in data supporting mammography in women age 40-49 years [14] . A recent Cochrane Review has also called into question the data supporting mammography at any age [21] . However, most major guidelines do currently recommend offering mammograms, including the 40-49-year-old age range, and this is generally considered the current standard of care [13] [14] [15] [16] 22] . Practice guidelines also suggest that for women with a strong family history of breast cancer, earlier initiation of mammography should be recommended. Therefore, the physician respondents who reported starting mammography at 35 years of age may be accommodating these special cases, or may be obtaining a baseline image as recommended in older American Cancer Society literature. For the interval between mammograms, there is greater agreement in the published guidelines that the test should be performed annually-despite the failure of some insurance companies and federally funded programs to cover annual imaging. However, we found a large number of surveyed physicians recommend less frequent time intervals between screenings. Similarly, a lack of uniformity in screening practice was observed in the starting criteria used for Pap smears. Some disagreement may have occurred with this question as our survey used ''18 years or older'' for the age criteria for starting Pap smears, while some (ACS, USPTF) guidelines have more recently switched to an initiation age of 21 years [15, 16] . Male physicians in this study were also less likely to follow cervical cancer screening guidelines, consistent the physician gender bias seen in published research from the general population [23, 24] .
Colorectal and Liver Cancer Screening
For colorectal cancer screening, the rate of physician respondents performing fecal occult blood testing (FOBT) was lower than the rate (84%) seen in Lee et al. The proportion of physicians recommending any form of screening endoscopy was also lower than desired and there was wide variability in the screening intervals used. The ACS recommends that FOBT be performed annually, sigmoidoscopy every 5 years, and colonoscopy every 10 years [15] . Occult blood testing, like Pap smears, is likely to be especially sensitive to cultural barriers given the relatively invasive nature of the physical exam. Both require the ability of the physician to effectively communicate the utility and importance of an uncomfortable screening exam.
For the prevention of liver cancer caused by hepatitis virus, established guidelines do not address specific American ethnicities. For example, the USPTF does not recommend hepatitis screening of asymptomatic individuals (level D recommendation) due to the low prevalence in the total US population (0.3%) [16] . However, the prevalence of hepatitis B virus infection is 10 times higher in American-born Asian individuals, and reaches 10% in those who are foreign-born [25] . The liver is the third most common cancer site for Asian Americans, and the mortality rate for hepatic cancer in Asian Americans is more than double that for Caucasians [2, [25] [26] [27] . Hepatitis screening in Asian Americans could be substantially improved by ethnic-specific recommendations in screening guidelines. Unfortunately, the current national guidelines, which do not address the specific needs of minority communities, may instead reduce beneficial testing with false assurances of low risk. Clarifying the indications for hepatitis screening for Asian Americans is especially important given the recently improved treatment options for patients with chronic infection.
Determinants of Screening
A lack of health insurance was previously shown to predict low screening rates in surveys of Asian Americans [19] . Individuals without health insurance are postulated to have less access to health care providers and insufficient means to pay for the costly screening tests such as mammography. However, our findings suggest another reason may be differences in the practice of physicians who serve the uninsured community. We found that Asian American physicians serving more uninsured patients were less likely to recommend mammograms and perform clinical breast exams. These physicians may believe that tests such as mammograms will not be affordable to the uninsured patient. Substantial numbers of physicians in our study self-reported that cost considerations (73%) affect their cancer screening behaviors. Time constraint was also identified as an obstacle to recommending cancer screening by a sizeable fraction of respondents (37%). However, it is not known how the workloads of physicians serving large numbers of uninsured patients compared to other physicians.
English language ability has been shown to correlate with screening rates in studies of screening recipients. Given that 4.2 million Americans who speak an Asian language report that they do not speak English well, the language barrier is of substantial concern [8] . The large number of respondents who speak with patients in languages other than English are potentially able to overcome this barrier to cancer screening. Unfortunately, cancer screening often requires phlebotomy or radiography at a separate facility where the patient's language may not be spoken. When available in the appropriate language, printed cancer education materials (which are readily available on the Internet) offer an effective and low-cost method for improving communication about cancer screening [28, 29] . The importance of disseminating cancer screening information is underscored by our study's finding that 52% of the surveyed physicians reported that they are more likely to order cancer screening tests if the patient requests them.
Ethnicity, of both the patient and the physician, was significantly associated with screening rates in our study, although the details of the cultural interactions between the physicians and their patients are beyond the scope of this study. Such interactions have been investigated by others [20] . The physicians with more Asian American patients reported better practices for breast cancer screening but less desirable rates of cervical cancer screening. Possibly, there is greater attention to breast cancer due to awareness among Asian physicians that risk of breast cancer in Asian women rises significantly after immigration to America from Asia [30] .
Limitations of our study include use of a convenience sample to maximize sample size given the expected low response rate. Our response rate was typical for surveys of physicians. Physicians who attend professional conferences and those who take time to complete research questionnaires may have significant differences in their beliefs, knowledge and clinical practice characteristics from nonresponders. Our results may also have limited generalizability due to the study's regional nature. Although our results clearly support the physicians involvement in low screening rates within these communities, the exact barriers were not identified in this survey. Future studies should focus in more detail on the specific barriers Asian American physicians (especially South Asian) experience in screening their patients for cancer. Monitored interventions directed towards this community of providers and gatekeepers of screening, rather than just the recipients, are also needed.
Conclusions
Eliminating the health disparity for minorities is a major goal of government and non-governmental organization (NGO) initiatives [31] . Our survey reveals that cancer screening remains inadequate among Asian Americans and demonstrates that Asian American physicians should be included in any expansion of culturally competent cancer prevention programs.
